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mmtb^irJ::mm(r)VM(om\Aimtmizmiii LX 

mimm9&(^&^^m^-r?>xy- -y rt i-^ttr f 

im^mmmm(7)m&^m2comM(^mmz^it^^th 

{mm\ TFTm.<mmmiz.nLxwmm 

i:t5\^xnmM.^tim'^^mmt. 
mjFTWsLcnims^zx hmmmM.(r>'m.<r>^^ 
^z^tf^mm^'m<nmmm.i:m\!t!i^ht:ii)(r> 

m-m. 5 ] T F TmL<r>mm&i,zn Lxm^m 

■kii\-^xn}^'im.^ixhm.<r>n^%mt , 

miiaT F Tm.<nmi\,zi. I ^mmmm<7)fm.(^mz 

mmti^mx r>xmtii^tit:mff>m<^m^ 

m^mzmm LxmMi^mmmMcoB:^m^ttt:i^ 
<7)r- ^m^wi. t i-ktsT. F rm^io^^m, 

xtch. mm5m.<r>TFTmsi<r)m:m.. 
{mm. 1 \ Htiisasco«i4ii«i<± 2 wt^zw^^K 
xtth. mmsimriTFTW^mimm.. 

mfn 1 -)\,z%%-t h , ii«ja 5 ~ 7 <ov ^•f^^*>fcie«<o 
TFTftKoeaESK. 

wm 1 r>\znm-ti> . mm. s-Tiov^-titj&HiicMS 
pyYFiwsjm^m.. 



WhcMnxA 'y^>^^^t£'yfz»)<n%2a)xA -yf- 

11] T F Twmm^mkiizn Lxw>m 

m^ii^^xn^^^m.^'^hmLm^mmh . itmrn 

s-iftf T F TmL<^iSi^m.mm-miX'h x , 
mis^\<r>x^ y^yy^m:tyLt:my-t?,x7- 

•y-Tt. 

wfdT F rmL^mi Lxmm.wnwsik^'Vc^^h 
x^-yrt. 

ms^2<r>x^ 'y^>'/^m^y^hXT-jrt. 

Sr^tU-r S XT- -y rt 5r^tf T F TWkam&mmi 

mh^mi^<Dmmm^m;j±<7in.<r>mx'h i . 
nm 1 1 ia«<oT f T««[(^)«a3iiiw$ijaw&. 

[000 1] 

^iwrnicmi. mz. mi'a^^x-tm<r)TFTmm 
mm1Jm^zmh. 

[0002] 

i^h'mizi^m^ti. ^(r^nm^izmt-^xx^t. ^ 

tLt#-5T. imT'ixri'^/^:^jUi{SiaxhX'Li> 

[0003] SJ^^9>'xX:?5^|BV^/^TFT (Thin F 
ill Transistor) Bsaf '( XrU^ J^^Mi. TFTS 

mimm. TFTmwLtizx^'-^t'ffixmm 

[0 0041 fi!J|Mi, TFTJSa-f'f^^rU'fA^yl'^ 

^•tS^ratLT, TFTSMtc^JSiKJrliSO^ 
m^i^LXTFTm&T^xrU-(/^:^jUifi^ 

^Itz^iz. TFTm&T^xru^Ji^/\^iii:t:Mr 
§€^•5. m&j'<^-y^^Lxmm<7)yt<7)ty:t 
7imt fMmmmizx -^xwrtiumj^-m 

X'h->fi. 

[00051 c<o«eiE*rife-c«. ^^A^^i^t 
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L=5r«m{f^^>-r, nxhi}<±mt,zi^i)^htziib. TFT 
[0007] ttl. #R!¥5-24 08 0 0#^fcra 

0, TFT«[aT-f;^r^'^>'^•^■>;^^«SrlM!lL. 
itfii<^SffliS:itSt3e^«i=^Sr iifCiiSS-ri. t i o 

[0008] $f>Wi, ^P¥6-2 74 94^ii^lc: 

m^it^:miiiti t icX'>x=&mmve&<oBmt:m 
&tx\.^h. 

[0009] 

wmi:mtit:»>itmf(i>iix\>^it<7)'Cf>*). m 

Lxito ktmmT.mi,zi5\^xTP TmLmvm 

[00 10]1tBa¥5-24 0800#itffi(^«^, «J 

ii\^xMf^EM^firzmm<^m^mmm^cc d 
5 {cj: oTa«ts i k izji-yxmrnmrno. 

^X-m^^-fh :li:t'^X't^J:\^t\^o ^S^fe S> S . 
[00 111 !^^^6-2 7 4 94-^if|g<^%&, =8-B 

far xrw-f <0i5«iHlHttff 3BSS(coitJDt=j: 0> 
[0012] ±ieKS^5rW2?i-rS^«6tr^r 

^titzhcox-m. mmi-3^zm,mi^mm 
\i. TFTmjiizwmmim'^xms^^w^th 

b50T F TW^ayimx-mimiStXh 0 , 
kX'hh. 

[0013] it«JS4~ 1 0 \,ztmm,^mmmi. t 

F TSIgtgagseiJriA 19 ^^xW.^B^W<fm<r>T 

FTw^mmrcmmm.'h'o. mmmm<. 



[0014] mm. 1 1 ttz\± 1 2 iciB^o^BScos w 

[00 15] 

[^s:»j^-r-g.jtJ6<o^g] mmimmnTFT 
m.(nis&-}mi. n^mk^TFTm.(mmmz 

nLxm>mmiiuxnmm^^h:^'r'yrt. t. 
FTwm>mzi.hmmM<r>m.<nm.i.z^ttzn 

[0016] TFTa^c7)«tc iSHi^lScomfiO 

^mzistfzn^m^mM(r>^im^^^tuz>fi. 

TFTWi^iz^mKiim^xm^i^x-thwm 

TFTmsLff)mx:<r)ismm^t^j:h. 

[0017] »*«2 fcfa«<OT FTS^coeetfirS 

\i. mLffin^mmiTFTw&(m^mvzni,xm 

/J^I8IPBSr*JV^T^^|tOffifi^^^SXx•y7•i:, TFTI£« 

coieiKcj: h^mmw&<r)mML<nmnz^tfzmim 

[ 0 0 1 8 ] T F Tm.mm'.z i, h^mm&<^m. 

^zm.\i!ct<r)x\ TFTm.f.zmmi^im'^xm^ 
5r^-t& m<r>T FTmKff)W^x'<ryimtii^mx'h 

[ 0 0 1 9 J It^JSB KEficOT FT|£e?cD«efe^ 

\i. mim2wm>TFTw^a)im:}imx'h'^x. is 
[0020] »^^4 i,zsm<r>TFTmicnmmm. 

\i. TFTa«OB*«ffit:S^LT^/J^raPiS:i3V^T^ 
[«0ES$<xl.Ml6l«ffii:, TFT*«<7)IBU;lcJ:Sffl^ 

[0021] im^mi. TFTmL(^mitizi.m* 

aits«oT\ TFTmmzwmmm'^'txmFB^ 
w<fhm<r)T F TS«o*t«-e<o«aE*^igt ^ri.. 
[ 0 0 2 2 ] IS:aJ«5 Ka©OTFTS«<r)«!^S 

\t. TFTamoB^mtJtL-Cia/jNSIiSrfcV^TM 
|6lffiSSfll.«^<7)J*f6jBffii:. TFTS^cOM^^i 

s=&BS«^i^o«fic7)^-^b^=^5t^c1sa^o^^|S|m«io« 
-^xm\ii^ixrzm.<r>m<^vcm^mmizmz lx 
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[0023] T-^amma. mm^titimmm 
[0024] mm 6 tciassoT f rmm^^m 

[0025] 1 »:7cfci;5iJ$ixT^:S*f 

[0026] msm7izMm<7)T f rmm^^mm 

mmmma 2 <)suzRmixx^i . 
[00 27] 2<>:7c(:ffi^l$fLr^i.a^oj^iei«®io 

[0028] l«^«8 tieSJtOT F T««cD«^a 
il««5~7«0V^-m*>fcfi«<7)TFTiagO«BlE 

[0029) telEiicOT F TS«<^8Eiaia 

{i, it*«5-7cov^-rix*Hc;ieaOTFTS«co^aE 

[0030] ii^<^^i4«fii<o4)(oi»a;{i;&qf sms^o 

[0031] m^m 1 ofcie^toTFTMxco^ga 
ti> if««5~9<ov^-rii*Hcfea<oTFT^«oeaE 
mmrch^x. minimi, mmitnw&ffi^h^ti 

tm^Wikcnmc^:^^ •yf-y^'^rtT^o-tAcO^lcO 

[0032] n^jR 1 1 mtmma. x f rm^m 
mmtznixm'mmit3^^xms.m^-\tmm 

t(rm<r)XA •yf-y/$:ff=3:-53t*^<o||2m-^ 7^:^ 
X. m2ff)X^ y^yy^myt7tlt:ib</)X7-vr 
(OXTvTt. TFTaSc^igiftUTH^mfiicomia^ 



[00331 m20X>f-/^y^^^a^:t7L, mi«0 

t=fE t)t*t|iiimfli<0«?^<OSHkgJ-«!{iJ-rS CI 1 1 J: 
[0034] lt*«l 2tcE«<0TFT««c7)eQtS^S 

<mwmi. mmiiwmTFTwsim^m. 
mmrnxh-^x. nmM<nm!^m.^\^^mz 
mi>mmi^<r>miwm^m.\:xi.<r)^<^mx'h h . 
[0035] Mi^'mcomm^itM.mmmzm-m 

[0036] 

immmm i ] *%BBcoiiisoje® 1 1 l-c , «gie^ 

(0 0371 («BtEillf^cOi^XTA:^^) Ulti. 

«l3E«^i:^I.TFTS«coit!l&^EIlT?>l.. 
S{±, ^cO*K6]«ffi2 0, «it^-&Si^3 0, 
y- h 3 513 J:t^iEi?«ia}at3 7 S-*tJ«^* S^a-ZW 
2k. 0-t'ym^i:f!im-ti>tzMCDS (ffilZlM 
4tA/D^S5i:. T-^'3!M^6 

[0 0 38] ^^Xi-/l'2OMl6l«ffi2 0{i:, ^ 

Jt^T'j) a T F 1 c7)±B(iEasiTJta^fli 1 

Ot<r)|a{cja/Js^I@SrMV^T*r[6lffi{f§ftS. m^ti^ 

z>.--)i'2<Drmi,zmm^tLtimmm^VM20ii, ^ 
ti-^tiioMifimM 2 0 izn^-th mmwM 1 0 com^co 
mt^ J: -7 t/c«t&]m«i 2 0 icom^to^-fbs^im 

?gflS-&^i^3 0$r:n■L•Ci£3^§^^, migf«iajg|53 7fe:J: 
[00391 tfeiEt i/' A-;i/2 *»^><oai:>j€-f a, c d 

sAizX'oxv't-vhm^^mi^iii. ^Lx. cd 

S4*^^>aj:>]$ii7t«^«±. A/DSaMS5fcJ:oTT 

yr^/pm^fcsaasti. #*ri«iiiE«i2o*><5><omi^<oaj 
K*fiEti.®smSiocomfiio^fl:«tc8i»L, 2»: 

[00401 («aE*f^, eiilS) I12tt, *^HBi7). 

iiifit^B 1 izmimmmx-^^iiiTFTmL 




-hmii fctts^s J; 0 tfi^ji t ixmrnti V 
-:i.mui2mm'fmzm^^ixh. muisi i . 
1 2ifi^-t^iiw.<mmzimisihyy'jxi' i stfi 
m&^tL. zmfSihyyi^:^^ 1 3fc«ffligmsii 0 

(004 1] :^m<r>mmmm i tfc(ti>«B6^s 
li, ismsii o(ome<?)S''fbtcitJC-r5Wi^n«iii2o 

xi'commii^^-tiii>m^<ommi}m^tix^'>i,i)K v^ 
nx^imcomTh^x i>:*^m<ommmn i tfe 

[004 2] tt:1mimoXml,Z-:>\,^XiJ, TFT 

s« 1 mist h 9 y s^';^^ 1 stiixmmm i o j&gg 
X i^mmm dzt m^x'i) h , 

[0043] ll2(Cfc(t.&>'3-hUV/14, 15 

li, -eti-e'fxy-MBKi 1 . y-xiEMii 2S:m^w 

(c««-r 1. 1 <7)t'J, 0 . T F T^ 1 4::li^S-R<3-r 

mss,m±-fi>ti»>^m}ithiix\^h. ztiheo^a 

m^^ilX\,^hhff)<7). TFTmLKOm^liZTF 

Tmsiit^m(^msii:m'^x. jSift&ax 
ixwiikm^'<^iit:mtri>m.m<r>miz)s\.^xm 
mm^^tiihffiX'hh. 

ti, m^am^j-^^-j\^mi.xfzm(^mm^tm.miz 
com^tnmiz. ^vy^j^^^m^^xmrnm^-^ 

^-)\^k H tMJmX'm)Vi:mrri ZkizX-iXi, 
S-oTV>S*^T<5-5-Ct. ^^6-82836-t^ 

Wizmm^ixmrnmrtn^jv^mfth ^ fc t j: 
xm-&ifmth, 

[0045] (e!aE=E>''a-;K7)»4cf8Ji!t) dOiZ. ^ 

[0 04 6] 03IJ. ^*>'a-;P2<?)Wl6j«fii2 0 
*»^>«<tife-^^ 3 O{cS?giri|Si^-ri.llISSSr*t0t- 

fci.. ms^zThtmin^mmtnji^.zti.z'fh, 

[0047] #jttl>l^fiSI!(i. ^|ii)^2 0, jl<r[6imfii 

cTiwrn^mm {nmm.mm^) 4 o. jtitiim 

fficOtffiS^llISS (*f|6jmffim^M0SFET (Me 
talQxide Semiconductor Field Effect Transistor 
) ) 4K v7hy-h35. t5J:t;«?gf«g^^3 
O^-^tf. JtrfiJliS2 0fc. itl6]i!SSn/STFT«S 

1 <oB^«ffi 1 0 t<m\iz^&mim^^ixh . zco 
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t. ^^^=f'2^:m^-t^j:i}^(3^imom^iz. 
^m^'i^tLx^^im^^i>;itmt^tii. z<r) 
mm^ 1 0 k miw& 2 o t <^s<o»m^s^ 

■^^-iimiLm^m tmuzixottit. 

<7)Hzth'£^tl^S)*} . «aEtxA-;P2<^fia©Jffll*< 

v-i-Cs -e^o^j-Tt'ttH^mflii 0 1 Jti6ii;€i2 0 t<omm 
^mizkiySimThi. 

[0048] J^|6ll;S20{i:, Mlfi]«m^ffliiiS4 0 
•y^yVm'F^iYLXtm^ixX\,^&. *IS!t<0 

SFET4 1 $:fflV^&*^ fl!im-f 'vi-y'/m=FX'h'^ 
Ti)iv\ M;^flffii6^MOSFET4 i*<:t>'(c'5r 
1. 1 . nnW^2 0 ti«l6l«ffia^l^4 0 i: 111 t« 
mzts:t, oilO, Jtl6jfli^«fflilSl4 0fc:. 
ffi2 0<^mfiXt LTiS^Lf^V^mia^Ofi^SrA^jL-Cfc 
<i:, *ti6l«Ea^MOSFET41$rjf>'l=1-|.^ 
i:fcJ:oT. «rSl«Si20co«fi[S:eAt:i6^SC:i: 

[0049] 2 0 tm^^^-^^^ 3 0 fctt. 

7hy-h3 5^:frLT«g?$flTV^5, v7hy-h 
3 5 *<3j-y t^rS . n^%m2 0 tm^^f^^ 3 0 
t comfiM tJS t^mW*J«?f te-^^^ 3 0 'VjMtU $ K 
h. :i<m^^fitz%Mi. l:^^^^^3 0tci->-C 
)l»:!!Sj*$fi. 7 J: OiUKi^i: LTtB* 

$<lS. il*(6l«£EISSfflMOSFET4 Iti^yVY- 
h3 5i:*itt>fc:5j-7<0t§W±. «|fiI«ffi2 0±<0S 
?^J±-StC«yi*lS. W>:y)B«m«ilO<?)«fil[*^ 
^btS t , 'e«^fla<7)^:t'(-Wtl6l«ffi 2 0 <Oliffit>S! 

( 0 0 5 0 ] =5:13. 04tc^J: 3 
12114 Oi:Jt[6]mffi6^MOSFET4 1 i:«0«tg 
$r. m??fe^i^3 0i:x7hy-h3 5k*<eHi-j^ 

fflMO S F E T 4 1 i: ^ ««f-r & i: t>^|g-C*S . 
[00511 («lS«^TfficOlRBS1f«) HSJi. m. 

^ifjL-)i'2ifi2 »:7cx y y h ^<r)im^ 

i''jL-;l'2<OTffi<0-b>^a53cOilB&««2:^i-. «aE 
tyi-;Hr>'-t>-aJ3Ji, it[6l«S2 0, m^fe^Sl^ 
3 0, SKIk^3 1, *¥lKmai3 2. x^hy-h 
3 5 , inir«t!iii:3 7 , ^|t>l«EK^ii!tSl4 0 , Hii 
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l^^tlSJlffilS^MO S F E T4 1 Sr-ittf . 

[0052] M\t\^^^mmi4 0 b mm-km'i'o 
Jt, mwsk^mm4 o tmwm^s i m 

|^iI«Si2 0*5M^TV^S. ^tl-^'iX(^Mf^^m2 0U. 
«r6|«ffiiS^M OSFET415-:fr LT*t|6]fiEig£ 

?r:l>LTSlilE)S^3 1 fcgfggSixTV^i,. 

[0053] *ri*]«Ei5^ieMi4 ow, -r'^T«^w 
t««j$*iTfco, ^Lv^m^tc^^f^tLTv^^. sac 

Tfc 0 . «t{i*tl6l«ffi 2 0 *»<5>S«tej*gK 3 1 i: 
RaHSI! 3 2 1 LTISSS a. -f-<^m?^ai«i5«aj 

a[3 7t:j;-7r«iaj?tii.. 
[0054] mmtftfiimmtmrn) men. mm 
vmi oi*f[&ififli2 0 b<^n^smi^htm^h 

h. (a) {i, H^ffil 0co4'<0lo*i«l6imii2 0 

SBSlfiil OcomficO^'ftM^rftEtCct-oT**^!). 
IfcMJSLTfcO, #if|6]Sfii2 0*»/i>fl<i>iTJt11{CJ; 

m.mmziiix\i. ( a > ^^oii ( b > <7)v^-fii<7):i 

Vc l=Vc 0+ (Vd 1-VdO ) 
WZ. ( d ) fc^-f J: 3 fc, i<yVy-V35ityVi 

th, mmM2 oo«fi>&5m?^^^^ 3 ooniv 
c 2t§t<5:i.fcJ6. ( 2 ) Mzmmti^m^^ 

Q = C (Vc 1-Vc2) =C (VcO 
3*^3r7tC^-:.TV>|,i;, B^«Si 1 0 ±<!Dmit<0«*« 



[0055] (:^3iElia) ll7Sr#BSL^*«^>, B«« 
Sil 0O«(i*^<litfv:i:#omW<0^-(t«S:S!l^-f I. 

:frafcouTgiHS-r&. dir. B««ffii otMr&itt 
fli 2 0 1 <r>mzm^^ ixtz 3 yfy^mm.^m.i: c t 

■f-S. ti^c. m&ffiUU «|6l«E^^ffi^4 0{i« 
V c 0 "C-^tftfcfLT fc 0 , 3 0 {ilg 

fi[V c 2f-^tfi^/s^tr v^s t (Ot-ts . 

[0056] ^-f. (a) tC^^-Tckot, «[6imEi&S 
fflM0SFET4 I5r:tytc:t. h 3 5S:^ 

7(cUT*j<. ^(r)t%. «r6]mffi2 0(0«ti{i«i6j« 

ff^^ffi^4 0 comffiV c 0 i: ^.L < ^rS , 

[0 0 57] (b) tc:^-rj;dtc, i^itn^iSS 

fflMOSFET4 1$::t7t:-rS. Cl<Ot |i<7)B««fii 
10(7)m{J$rVd0t-rS. 

[0 0 58] (c ) {±, a^ffil O^OS&J&^VdO** 
tVdHCIS-fcLfe^SSr^LTV^*. itl6l«SSSi^ 
MO S F E T4 1 1 b ^'^ h 3 5 1 t {C^7f 

J>l.coT. *fiaim2 0±co«#iOft*i-^fc:Si^$ix 
I). Zer>tzif>. mmVMsl Oi:S^|ti)«6i2 0tOS<0« 

{inji-sicffijta.?. , Hfs«ffi 1 0 comm^v d 0 
^> V d 1 tc^t-ri. t . *fi*]msi 2 0 cr,mmrm<oii 

[0059] 



- (1) 



[0060] 



-Vc 2+Vd l-VdO) - (2) 
(3) iCtC^ttfellE^LTV^S. 
[0061] 



Vd2=Vd 1+ (Vc2-Vc 1 ) 

Wi^cOj&mtX'O, (b) •C*f|Sll;Eg^M0SFET4 1S-:t7t;LT*> 

4> . (d) x">yhy-h i^yiz-fh t xc^miz. mmmm i o ff^itmmt 

LtzM. (Vdl-VdO) iZ!BtfMmmm2 0i)^ii>mm^=F3 0^ 

••• (3) 



iJ^K, ( e ) iZ^stii 0 «(6imffiiftSfflM0 S F E 

t^. l?^^^^3 0fcfc^^T#^^r6Imffi2 0co«^^ 

*<«»:«53M$fLi.. mm^ixti^im^mm3 7i}- 

(>mmttXiii:h^tl. CDSAiZX'OU-tym 

Q = C (Vc 1-Vc2) =C ( VcO -Vc 2+Vd 1 
Ltiifi^X . B^tgffiwmffic^flSttiK^^J: 3 1^: [0063] 
S. 

Vd l-Vd0=Q/C+ (Vc2-Vc0) -(S) 
Q. C, Vc2i5i:l/VcOffMlimiThli)^(^. ^ 0^5«Cl[<0^^1:«Srtf»(::<}:-5r^i6, lE^^rJt^cOffl 
iS.mmiim.lzX'iX^i^lZkii'X'^h. r-:? tik!RtSii:t:J:0. as<OWSS:ff^:d. ^rfc, « 

«iaa56fc*5v^-c, jti6imffi2 0K*fi5-rsB^fiii ?$*&^^3o«. mwt vxmi-ti)^ti::tp 



Qt^d^^izX-yX-^ibhilh. 
[0062] 



-VdO) - (4) 



# 
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Q=C (Vc 1-Vc2) =C (V 

VcO-Vc2<VdO-Vdl 

[0064] mrnmaxx/mi^^ ) »:tc, ^litc 
fcj:tx«itiii8i2oo«ffiog!;fl:t*KBfr-5. maiz 

^■TTFTamiiOWfi-tti, TFT»Kl<7)y-h 

fl-tv g ( t ) j&J/N'f l^'^l't^rSilMty-xffi-f V 

s ( t ) o«ff*«^ftfCfc'). dwigi&^-eJiJTv 

FT««il£Olffl!lft^(i. TFTS«l<0^r--hf|^V 
g ( t ) **>N-f W"<;l^fc5:l.lI»CV-xft#Vs 

( t ) comKtmtixti*) . zmmum-ii^fy^ 
[0066] nnxoizTFTmn^mmt^mmcr) 
ti^x'^h. ^mffimmizantm&^mx'ii. tft 

mil S:TFT?Sh^8T -f xrW-f A-;t.;Ptl|^Wc{J{3: 

mm^k L.TT FT^fsT -f ;^rV^ ;l'<7)^3Effl 
m^t:-^<^ttm^'>tZkifiX'^i>. TFTjaflT-f 

LT{i, #ra^6-8 283 6-^Sfc:l8^$iT^^r^ 

mmx'^^h. 

10 0 67] t-r^mam^^xmm-t I. (axi. 

TFTSKKO^'-hEHl Ifcil/^y-;:?.!^! 20 

»fi^vg (t) tvs (t) tm^c^iti:^ 

•f. y-m-^vg ( t ) «i-«CO^»STVN>f UKjUb 

v^uKn^immi: f- hm-^v g ( t ) 

ffia 1 2 <7)mfiv s ( t ) *«Bsaffi 1 0 

6. tJ'-hfi-^vg ( t ) <oiLh*f)Efrcy-xfi# 

vs (ummmcfh. 

[0068] (b) l±. J*(6l«fflS^fflMOSFET4 

\(nf-Y^\A (03#Bg) \,zx-h%i\.hma'm 
Vs 1 ( t ) ^^-r. laftfi^vs 1 ( t ) *«A>f 

/POt^fc:, «t6l«ffi^£fflMOSFET4 i*<:t:^i: 
=5:0. *t|6)mffi2 0«0«tttiVc 0^=3:1.. 

-Q=-CAV1=C (VcO+V 

1 omy^^$k.m^\.z\i. ( f ) t^s^t i 0 
k:. ffl3g«fis 1 0 mm%^mt- 2 v s ^Tui&^t 



0-Vc2+Vdl-VdO)<0 
... (6) 

- (7) 

[0069] (c){i, x7hy-hSS3 6 (03# 
!i) (CA:^]$<tSiltlfi-tVs 2 ( t ) S-S^-t, 

•^Vs2 { t ) ^iA^l^A^/l/fc^rSi:. >-7hy-h3 
5*«^yi:^r'), *H6l«ffi2 0i:«mS^^^3 0com 

i^3o^iisaj$ix.s. 

[0070] ( d ) fciUf ( e ) {iB^fiil 0*^E^ 
{;i!l#LTV>|,J^tfOB^Sil OcomfiLVd (t) t3 

<}:i/f^ti6i«ffi2 ooltffivc ( t ) ffmit^m-. t 

3t. ( f ) axr/ ( g ) imm 1 o*«:t>-^^£Oift^co 
B^msii oomfivd ( t > fcj:v^t[6]«sE2 ocom 
&v c ( t ) . $ /i>fc. ( h ) axx/ 

( i ) «ffl«mffil 0*<7r7^^c7)J«-&<7)®fl«Sl 0 
<0«fi[Vd (t) fcJ;t/i^|6i«ffi2 0<0«fiVc (t) 

<^^fl:5-^-r. iiJtco»»ifcfc»t'S«aESiMii, meo 

-Mbtxmmmmi omy^0ib^yT-^b<r)2m 

m(o!mi,z-o\.^xmM-th. 

[0071] tr. y-hm^vs (t) coisicoi 

±.mcom.mi,zvs 1 (t) ?:yN^v'<jH=-ts. y- 

bfi-^Vg (t) *5A^U'<,/Pt:^:l.c:i:lcJ;0H*m 

gi o(cy-x«#<omfivs ( t ) =+v s*<»a* 

it. Vd (t) = + Vsi:^:.S. dCDfc^. it|6l«fii2 
OcO^ffliiVc Otftj^Sitl.. 
[0 07 2] ^^'-hfi-^Vg (t) <02I5IB<7)iJi*«'5 

cOHBtC:. Vs 1 (t) l:D'>lx'<.yHcL, ^-Nft-^ 
vg (t) <7)2[5ja£OS:W0<7)]i:i^fc:, i/'^h^-'-h 
«ffi3 6tA:>]$ill.l!iWi^Vs2 (t) 
MZ-fh. Vsl (t) ^U-^\yK)V\,zLXi}^h. Vs 

2 (t) 5:A.<l."<;Wfc-rSiT'£7)rat;^ftL^cB«« 

ffil oco%mmmiizmtimMifnMm'^m'f3 0 

[ 0 0 7 3 ] hft-f-V g ( t ) A<A^ K;Uc^rS 
i: tcj: 0 , B#«Si 1 0 t=y-x<t-f <0«fiv s 

( t ) — vsifiWLttL. mmi&i offiWSLMVd 

( t ) =-Vs\/zmtti. Blg««Bl 0*<IE^^*& 
lc{±. ( d ) t^Srf J: 0 f,zmmM l 0 
»i- 2 v s -C* 0 , <>:^tc^»«?)l8^*<«?tl*^T 

3 0(ij*!i5?ixS. 
[0074] 

;2-2Vs) "(S) 
0. (g) tS^tidtcAVi' 3!)<AV1 J:0/h§<^ 

h. mmMi om7T-^m^\,z{t. ( n ) \,z^-t 
i:o\z^ mmm i o cMmnmcMMau- 2 v s t 



# 



(8) 
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[00 76] y-hft^Vg (t) <7)4[5IS<0i±*<') 
OiliftC, Vs 1 ( t ) i&>'N'f l^KjliZti. 
( 0 0 7 7 ] h^-^V g ( t ) *«/N>f UK/UzKcl 

zti,zj:m^moi,zv-xm^<7)miivs (t) 

=-Vs*<«j2.tix, Vd (t) =-Vsi:^|,. ZCT) 

[00 78] y-hm^ys<o5^sff)±±m<om 

vsi (t) ^D>>K;HcL. y-y-m^vs 
(t) co5iii@<7)iW3<^ma(-. 

-Q=-CAV2=C (VcO+V 

mmmm i o*^':tyTO<7)j©-^t{±. ( f ) t^-r j: ^ 
(c, Bsimfii 1 0 <^m&<7)^itmi+ 2 v s i&Tui 

16. «?^^^?^3 0{=sai$fi.S«i=^-Q*5^<^: 
0, (g) {c^-r<J:o(cAV2' *5AV2J:'5:^I'<^ 
S. MSmffi 1 0 **:t7^^<^J»^t{±. ( h ) liZjp-t 

iioiz^ M«€fig 1 0 (on,^(o^^i±im+ 2 V s fc 
iWi#vg (t) fcvs (t) i:<^fg#<osHki-s^t. 

m 1 2 <o«fiv s ( t ) mmvM 1 0 tma^ ni. . 

y-bft-^vg ( t ) (JDiTd^Ocoiffi^fcy-xft^v 

s ( t ) (onm^itth, v-xm^ys ( t ) <o« 

ffii. y-bfl^Vg ( t ) ^'<;i/i:^r*ri: 

+Vsi:-Vsi:co«i45r^f , 
[0 0 82] (b) it|6]«JIig^MOSFET4 
1 coy- hmffi4 4fcA:>3$*T,5K»m^V s 1 ( t ) 

^^-r. lawi^vs 1 ( t ) AVN>f uK)\^<r>b^i,z^ 

Wi*iaEig^MOSFET4 Hiityt^j:0. 

[0083] (c){i, i^yhy-y-mmseiz^.^^ 
nmm^v s 2 ( t > ?r*-r, ^mtv s 2 
( t ) *JA>f uA;;i,t^ri, i: ^-7 by- h 3 smyt 
^r"). ^*i6i«@2 0fcs?s^^«^3ocom{aiiiwfEt 
^c*co«??3!j«iti6j«fii2 oA>i^>m^^ig^ 3 o^mta 

[0084] (d)i5Xt/ (e)ii.mm&iom. 

^izmf^tx\>^hm^(r)mmm^iocr,m&.vd ( t > 

fe<J:t^*tl6j©Bi2 oomfiiv c ( t ) <0^ft^^. i 

( f ) fcit; ( g ) ttHsmsi o*«:tv^a<^ 

^cOH^mSilOtfomfiVd (t) tJJ:t;*f|6]«Si2 0 

omttvc ( t ) ffmn:i:7P-r, ( h ) axx/ 
( i ) tiBS«ffi 1 omyT-S:<^^^mmm 1 0 



3 6tcA*$<xl.R!l!)fi^Vs 2 ( t ) S-A^ U'OKC 
•fl). Vs 1 (t) SrD'>K/KcL.T*>/?>, Vs2 
(t) i^^'^ l'^MZ-thtT(7)miz^±lfcm?^W^ 
1 0<?5^fit<^-f|J|fc:iEt7t«^*<®?ri^f!l^3 Ofc 

[0079] y-hm^y g ( t ) ^f^vN'f 
; t i 0 > H^mfii 1 0 tcy-xfi-^oi;fi[v s 
( t ) =^-Vs*5»a,^^^, B^mSil oomaiivd 

( t ) = + V s cs-fk-f . mmmm 1 0 *<i^^r«^ 
( d ) (iZTf^tx 0 iizmmm 1 o<^miiL<^i\LM. 

doizmm^iih. 

[0080] 
2 + 2Vs) --O) 

comffiVd (t) i5i:U:^}fl\m&2 0com&Vc (t) 

co^^t^^-r. y-hfi^vg (t) coimaco 
[0 08 5] y-hm^vs it) ^iywpA^Mc^i, 

c: i: t i 0 ®S«fii 1 0 i,zv-xm^<omifLV s ( t ) 
=+Vs*««3i4ix. Vd (t) = + Vst>3r§, 

i: ^ . n\^mm 2 0 cnm&m c 0 iz^mtit . 
[0 086] y~hm^vs (t ) c7)2i5ig<7)i_ii*<o 

^OittMlC;. Vs 1 (t ) S:t]^l^KMZL. y-hM^^ 
vg (t) <02iiiaoiT*<'?<o«1*fc:. i'7by-h 

mffi3 6{c:A:'3$ixS»ft-^Vs2 (t) 5:>'N-fK 

Mzth, Vsl (t) Sro»i^u/<7U;:LT*>(?>Vs2 
(t) i:f^>(UKfUiz-ti,tTcr>mi,z^Lt:m^m 
1 0O«{ic^l*fcJEtfc«?^*J«^^^^3 Ot 

[0087] y-hit^V s it) tfiJ\^ UKMz^j:l 
zklcii'O. M*«S 1 0 tcy-xfi-f comfiv s 
■ (t) =-VsA«m^ix. B*««glOiOmfi{JVd 

( t ) = - V s c^^tr & . mmmm 1 0 *<iES^:*& 

fcJ4, ( d ) fcSrr J: o fc, 9%«BI1 0<0«{fl[O^l: 

2 V s D . ( 8 ) 
^^3 0{CjSaj§*tl.. Hai«Sil 0*<:t>'^SO^ 
^ai, ( f ) t^-r J: 3 fc, Bfgmg 1 0 <0«fi<7^ 
{l:fi(i:-2Vs^Tl2ll.^>:i6. «??fife-&^^ 3 OJ^i^Stt} 
$itam^-Q*fii'-^:<^:0, (g) tc^-fi^tcAV 
1' *<AV1 J:0/hS<'3:l.. H^lffil 0**^7^^ 
cOJi^t {4 , ( h ) iCTFi-rX 0 iz . BS««S 1 0 <7)«fi[ 

m^ii-2VsiTmti!ib. mm-^m^soiz 
mm^tihm'i'- Q¥:y^<^ 0 . ( i ) iz^-rx o iz 

AVI' *«AV1 j:0/h$<^:&. 
[0088] OtcOJ: 0 (c: tT 1 0etoa!l^*<tf^::bii 

i>i)\ »:fc:y-x<i^<ofipffl*<i8o* ■fititiiaT'2 

[0089] y-hli^Vg (t ) O4lHlg<0i±*5'3 

OiltrflC, Vsl (t) 

[ 0 0 9 0 ] y- hfi#V g ( t ) W>^Kc;5r|, 



# 
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z}iizx*)mf^moizv-:Km^mms (t) 

-Vstm^ttl. Vd (t ) =-Vsi:^rl.. Z<Ob 
[0091] y-hmvg (t)<05llIBW4±*«') 

(omMiz. vs 1 (t) ^o'>i^'</wcL, y-hfi-^ 

Vg it) cr,5^ScO±Ti/^<0<r>m.mi,z. =^yhy-h 
^3 6(cA:>j$ixl>IM!)fi^Vs2 (t) ^ywi^/^ 
Mztl. Vs 1 (t) S:P'>K;HcLt:*»^. Vs 

2 ( t ) i'KMz-thtX'<r)mz^itLtim^ 
m 1 o<:o«iaco3s^L«tjct7t«^*>'m?^fe-&s-? 3 o 

1 0 0 9 2 ] i^'- hfi^V g ( t ) *VN-f 

c: t J: 0 , asms 1 0 y -xft^comia v s 

(t) =+Vs*i»a^fi, ffl^iiBiiO<o«fi;<iVd 

(t) =+Vsfc3Eft-t§. Hlgm^l 0*<IE«^«^ 

izii. ( d ) ns^-r J: ^ fcB5g«fls 1 0 <r>m&<^i\A 

«+ 2 V s -e* 0 > ( 9 ) MZTp-trnffiV^ifm^-^ 

m'f-s oizmm^tih. mmmmi oii^^yyp0:<7)m^ 
izii. ( f ) t^-Ti 0 i,z, mmmm i o^mtttfo^^t; 

fi«+2Vs^Tl5l&7ti6, «^^^3 0tiiai$ 
*ia«^-Q*^^<^'). (g) ^^Srri:^t^AV2' 
;<;<AV2J:0:«;#<=5:l.. ffl^mffil0*<:t7^^<7)J® 
. ( h ) tcs^-f J: ^ iz . ffl^Sfli 1 0 (Dm&.<m 
fla{i+2Vs?:TlilS)t«), «^-^^3 0fcjSaj 
$ixl.S^-Q*^f^<^rO, ( i ) tS^-tiotAV 
2" *«AV2J:0:*:i<=5r&. 
[00 9 3] JjUiOiofcLT, 2IlI@<7)jS!l^*iff*t> 

^ii.. ^ioiatc, y-xft-^o&ffl?: 18 0* -r/SjL 

[0094] HI Oii. ^ 

nmmiizmiWi&'f: 'jjL>-)ucoict^n^<7)mmm 

jic7)-fia|S:^L-Cv^|,. ei$tv'A-;U2<0^ti6i«fiigS 

ittitii«flimisr^n2 1 . (§#iB?$4esJi3 s . is 

aiy-MISi34, i^7h^-b35. 

x4 2 . nms.wimy- hAs. MmmMmy 

-Mffi4 4. f-^:t.;uxh>y>'N-5 2, mtm5 3, h 

Wi.5o<7)±i,zpm'^x.iu5itfim^^tifiii^v:iymL 
±m^^ixi. mvmt ixmmtm^^mmmn 
ma 2 Hi. nm^mx-m^-^ttxis'o . ps^ 
mmsd. 4 3tixx/5ii:imm5 3tx-mttix 

if ixw^im 0 tiif). m^izm^^mmmfn 

a 2 1 kB^mSi 1 0 b<DmizayTy^i)miS.^tL 

[0095] n^nm^wMA oi5i.m^%m. 
^MosFET4 Hi. n^'m^w^w^2i<m 



4 3. Yv^ yx'hhnmm.^wm2 nsxify 

-^ms4 4•c1t«$^^i.. 

[0 09 6] j/7hy-h3 5a. '/-xbLxmtf 

m^^mmm 21. i^y hy-h^y- h 3 
8. v]^^ yttxmmrim^mmmssaxx/ 
u7 Y y- YmL3 6 ii^mm^ nrnk^mm. 
m2\<m\zm^%h.h. nmi^^i-3Q\t. ft^m 
■mm3 3ii^im^y-vn,%3\t-t>m.-^K 

\^<fi3h\zwky-v^3A\%wm9A ^y^'m 

v-a yi^5 4(cJ:oTSi?it'rv^S. 
[ 0 0 9 7 J «aE^ xa-;l^2(:Oit|6j«fiiSP<Ol« 
JttLT, 01 li?t{illl2fcS^-rt<0?rfflv^Tt>J: 
V^. 01 ItJiVrai 2<ii:t,fc. ( a ) 
OBRTOfDtS:. (b) *«^WcO«SicO<«g5r5^LTV% 
I. . HI 1 t^-t^tl^lSffilBcO^JSli, *t[6ll:ffi2 0*< 
i^' jL -yw 2 coast fir »r JiU'Hilll 0 

\z7i<tn^wmm^'t^^x:hhoyx: . mwmm\t 

llii^^v^. 01 2tS^-ri^l*]«figgPtOSjt(i. 
iMmm2 0 i:Ml6l«Ea^ffigl4 0 i''* 
-;l'2<o«H{c}g^$ti.T i<^SWWi0 1 0 \iz^n^ 

v>. «(6]msi2 0{i. wi6]«sm^^ii2 1 tm^e^ 

\,zWtLt;.m&btSi-^X\^hi^. 01 li:012i:TJ± 
if|6l«ffi2 0<7)*ffi8[*«m^roTVM., 
[ 0 0 9 8 ] 0 1 1 t^-tffljSt'ti. 0 1 2 IcS^f «jS 
co^J: 0 t)«[iiimfii2 0<0«Bp8[*i|£<^ro-CV^|,. 
Z.<r)fdt>. BSmS 1 0 kiti«fi«fii2 0 b<rm\zmL^ 
ixl,nyTy-9-iO*Ji^ttS2 OiiI*^^>£3t»«^*Sr;*; 
§ < i: I. ^ t m% S . 0 1 2 t^tmtii. 

ffia^ffi^4 o*«^aEtva-;P2coaffi(cj[S*^'ot: 

fcO, iti6imffi2 0(0«iiffl|*^<^:oTv^&. CKOfc 
H^SlOk*t|Sim2 0J:<:ora{cm$ixS3 

[00991 }£*>tims^\i. msm}&\ob%wm 

2 Oco^tcjg^^iiS a>'T>'-tiOB^fii 1 Offl!l*»A> 

mmi^W£hti>h. mi^-&§g^3 0fcaiaj$ns 

«?^<?)«**M^:l.. Cicoi'Jtc. M|6]«IS2 0oaffl« 
5:^i.|.ii:tcJ;oT, 3 OtCioTKiS 

[0100] feLhiJiBB J: 3 {c, *lQt<oj^-cttJa- 
( 1 ) TFT^«^afi'3•^^^i«ftaAtsl^^t^. tf 

'YWS.mX'^th CI k *«r«gk ts:h . 
[0101] (2) St|6imS«0«?fi7)fi5r®t^^ 



(10) !^^T10-104563 



to 10 2] (3) #H*«fiS2:lo-forn-y(c: 

[0 1031 (4) mmmm<Dm&<^%^mm^t 

m^^ixpt>m^i:mdzbizxio. ^^zM\^m 
\m'^Lif^mmx'^^j:^^fzib. zffyx'UzVMiJtK 

[0104] (5) ei$tva-;m^#f*:*^t-& 

[0105] [mmcomm2 ] n 1 3(±. :^wmmm 
<i^5:s^-r. m5t,z7f:-tmm(ommnzii\fm^=i:'j 

2 H 2»5cX U 7-fe yfcO^I^-O^^XXh-^tz 

i}'. mm(mm2izi3mm^'J^->v3' mm, 
si2o*<i»:7c(cKjij§itTv^i,. ^cr)m<^mm 
mum&mmt m tx-h h<r>x'mm^mmiMkm^ 

[0 106] ^^xjL-/P3' {i. TFTmLt<rim 

hh^mmiy-f y<^^iff^j:\<\ d^<r)v^»,zi^m 
Lxmtimr). z(n^mm.Lmozuzi.'> 
X. TFTmL^ni^comtiMmk^h. m&mmi 
bimix. m.mmii^izf)^i}^tf)<. ^^i^'a- 

mi] mmi& i izmhw^m<^mmi7F: 
im2] m&mmizmhn!^m<^msiiMi.x't> 



&TFTmm(nvmmx'f>i,. 

[04 ] wr6]«BE^€fflMo s F ET(ommt:mm^ 
m^iiiix/>-yhy-hizX'oxiwtim^<Dim'i: 
i^'^x -)V(on}fl]mm^<7)mm^j:m^t:7ptmx'S> ■& . 

^o«iaiEt ifA-)i'Tmff)-ty^^immgmx'S) 

h. 

[06 ] T.F TmL<^m^mb Wi:'y^-)vm^ 

[ 0 7 ] T F Tm.nmmw& t ^st =jj.-)v<nn}p\ 

%^t<mm)i^i7fitmx'hh . 

[08 ] Btg«ffi03j-y^S(7)^^cfig*«iai-ri.j©^o 

[01 0] «l3E^i''i-;^c7)*HfiJl;fiigS^O:^Ji^Ogltffl0 
O-WISr^-r0T*)l). 

[011] n\^^cr,mmiJK< itzm^co^^-j 
[012] n\^mM(^mmm^m< Lt:^(^if$i^^i^ 

a-;KO**l«i]«fiigB£7)«jtcoBfffl0ijJ:i/fTffi0co-0i] 
*^icf0TJ>l). 

[013] m^'f:i^ji-tl^tf'l<X7iy-^ y-ty^X'h& 
[«^<oi«HBl 

1 TFT»« 

2 ^^:>^'jL-;l- 

5 A/D|S:JiS 

6 T-^'jftagp 

10 

2 0 ni^mm 

3 0 mi^i^^T 

3 5 v-^hy-b 

3 7 mj^eiajgs 
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